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(57) H306peTe«Me othochtc* x HeireflO- 
6bJ B awneA npoMMJieHHOcTH m npeAHaaHaue- 
ho wiH penoHra oecannux kohohh k hso- 



nxitmt oOboahhbbhxc* npo«yKTHBWx unac- 
tob b soHe nep4»P«U"M. Uenb " oOecne- 
ueHHe' 3 xoKOM4H MHTepHana nnaerwp* . Ha 
TpyOax cnycxa»T rHAPaanv vwe jaxc ~ 
pu c ynnoTWTenbiww sneneKTa™ h yc- 
TaaoBneHwft Ha hhx imacrupb. 3areM 
.epxtmtt xopen MH.nr.ro ynnoTHHTenbHoro 
MieMeuTa nwaBJiHMecxoro naxepa paa- 
„ew HanpoTHB H«Heft rpanwM HHrep 
nana HerepMCTHMHOCTH. flnHHy tinacrup* 
WMHcnMT no MareMBTHwexoft toPMyne, 
OpoHSBOWiT sanaxepoBxy ynnoTHHTenMWx 
sneMCHTOB naxepa b xoHueaux ytiacTxax 
nnac-rupK H pacawpeiwe jmacrupx no Bcefl 
Annue nyTeM cosabhk* HsCuToworo Aaane- 
« hhb b ymoTHHTeiibWX sneMBHTax oaxepoB h 
_ HemnaxepHofl aom. Taicoe pacnonoace- 
bhc nnacTHpB ooecnewBaer coxpaHHOCTb. 
ero H oCcanHoft xojiohhu b MKTepsane, 

OCJiaOJteHHOM OTBepCTHXMl. 4 ft. 

» 



HsoepereHHe othochtch x He4*Tft Ao6 m- 
nameft npot*mweHHocTH , a hmchho x 
cnocooaH penoHra o6cafl»wx xoaohh, a 
raxae HaonauMH 0 6boahhbiimxc« npoAy* 

THBM4X lUiaCTOB B 30HC nSpfcopaUHH. 

Xbx. H3o6 P eTeKHa HBaaero. o6ecne- 
Meiote 3XOMOMHH naxepHana "acTWP*. 
Ha tor. 1 H3o6paxcH naxep cjxboch 
r«flpaBnH«,ecxHfl (HPC) c ycraHoaneH- 
i£ S Hen nnacrupeM b tp aHcnopTHOM 
nonoaeHH::; «a tor. 2 - to « , T« _ 
sanaxepoBK ero ynflOTtwrenbHUX aneMeH 
tob Ha iu.acT«pe; na tor. 3 - to ae . 
„ P k npHmaxKHKOHueruxyMacTKO. nnacT*- 
pn k oftcaAHoft KonoHHe; Ha tor. • 
to ae. "PH saeepmcHMH npnaaTH* kohuc 



bux yvacTKOB h A etoPMHP0BaHHH cpeAHe- 
ro yiacTxa nnacTupn A© xacawm -c BHirr- 
peHHefl noBcpxHOCTbio oOcaflKoft kojiohhu • 

Cnoco6 ycTBHOBXH nnacTMpa b HHTep- 
„ane HerepMeTHUHOCTH ooeaAHoft xonoH- 
M4 peaiuiayeTcx cneAyxWM o6pasoM. 

Ha rHAPaBJiHiecxHR inaxep,, BWiKwaxr- 
.epxHHR 1 H HHXHHA 2 ynnoTHHTenb- 
hhc sJieMeHTM, Mejwy xoropuw pasMemeH 
AHMiepeHUKanbkuft xnanaH 3, ycTaHawiH- 
VaeTCX MeTaiuiHUCcxKft nnacrupb 4, xo- 
Topwft toxcHpyeTca Ha naxepe ynopa»« 5 
m 6. Pacer HHHe MexAy ynnoTHHTenbHMi« 
snexeirraMH 1 k 2 ycTaHaBJWBaeTCH b 

aBHCHHOCTH OT A"HHM tUiaCTUp« , ^ ipe~ 

AeneuHoro no saBHCHMocTH, h o6ec. ie- 
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ram nonuoro Baxptmtx ynnoTHMTenbWJx 
sneMirroji I k 2 xatmeBUMH yqacrxaMH 
nnapmpa* 

flrmH* nnacnipx BtittapaeTc* b coot- . 
BcrcTiKM co cncAynneA s&bmcmkoctz>x> 

me AnHBA nnacTwpx, x; 

1^ pjuiH& HRTepBana HerepneTHUHoc ^ 

TM OOCWKOA KOJJOHHU, m; 



luj— ahmbi ynnoTHHTcLribHoro 3JieNen- 
• ; va reap aero* we cxoro naxep a t 
P ♦-. AaBJiaBHe b ntAPaamivecKHX na- 
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/xepax npn npuxerHH KomxeBbnc 
jmacrxoB nnaCTMpx,' Mia, - 

I - paCCTOJMHa OT yCTM CXB8XHHbl 

'no Mpxaeft rpammu turrepBana 
aerepMBTB^HocTH oGcaABoft xo- 
jiohhu, m| 
E - MOAynb ynpyrocTM xaxepHana 
• Tpyfi, Ha xoropux upohsboaht- 
cjc cnycx nnacrupn f Mia; 
C - oTHoaeHHa HapyjcHorq AHanerpa ■ • • 
x BHyrpcHHCMy TpyO, Ha xoto- 
ptix npoHSBQAHTcii cnycx iwacTbi- 

JU - . X09 44h uk *ht OyaccoHa Harepn- 
ana Tpy0, Ha xoTopwx npoKSBO-. 
OTTch cnycx nnacrupa* 30 
naxep c nnacrwpex 4 cnycxaeToTHa 
■acocao-xoMnpeccopKux TpyOax (ne no-, 
xasaw) b oOcaonyxi xonoHHy 1 x Kirrep- 
Bairy 4 0 HerepMeTHXHocTH , ocnaGneHHOMy : 
OTBepcTHJiMH 8« HkxbhA y nnoTHHT en bHUH 35 
MeneBT 2 ycTaHaanMBawT Tax, vrobu 
/tro BepxmA top en Gun HanpoTHB HHXHeft . 
rpajnmu HBrrepBana l p . UpK stom paccro- 
xace KCKAy hhxhhh topaom nepxrfero yn- 
. jioTHHTCJikHoro sjieMeHTa 1 h BepxReft *® 
rpawopi Hflrepsana 1 0 coctbbht senHW- 

vy i» paBHyxt 2 g' ^fcffi * ywniBawjyx* 
yAWHeuHe nacocHo-xownpaccopHboc rpytJ 



TUp-H ABBiieHHeM P fct npH 3TOM cpeAHflA 

MacTb nnacTbipa b Hfrrepeane l r Ae^op- 
HHpyeTca pacneTHbiH a* an emeu ? 2 ^P^ 
A xacaHHH c BHyTpcHHeft qoaepxHocTbio 
oOcaAHoft xonoHHbi aha Hcxjiw^eHHH Harpy- 
sox Ha HHTep Ban 1 0 (<jHr, A). B npoqec- 
ce y cxaHOBKH nnacTupb 4 BMerre c naxe- 
poM nfepeMemaeTca oTHocHTejibiio Hirrep- 
Bana 1 0 o6cbahoA kohohku Ha Bejwwtfy 
a/2 9 ho CtaaroAapx BdOopy atchhw nnap- 
Twpa k cooxBeT cTByweA ero opH eHT bahh 
nepeA ycTBHoaxoA OTHocHTenbuo khxkcA 
rpaKHAW HHTepsana lj, xorajeafaie ywacr- 
kh ruiacTbipii, npKsaTue x oOchahoA ko- 
noHHe 9 OyAyT HaxoAKTbai bbc MHTepaana 
l 6 ira pas hoh paccroHHHH a/ 2 or cooT-t 
BeTCTxynofx ero rpaHHA* Xaxoe pacnono- 
xeHHe nnacTbipx oOecnewr coxpaHHocrb 
ero h odcaAHoft xojiomkw b* HHTepBan^., 
ocnaOiieHBOH otbcpcthamh • 

• o p m y n a u s x> 6 p e k a 
CnocoO ycTBHOBKH nnacTw^a « hhtcp- 
sane He rep mbth *iho cth oOcaAHoft xojioh- 
hu 9 axniotiaxixKH cnycx na rpyOax niA* 
pasmt^ecKHx naxepoB c ymoTKHTenbHbr- 
mh sneMeHTaMH h ycraHOBneHHoro ua hhx 
nnacTbipfl 9 sanaxepoaxy ynndTKHTenbHUx 
sjicmchtob naxep a b koHueBux yiacrxax 
nnacTbtpa h pacsHpeHKe nnacTupa no 
aceft AnHHe' nyren CQSAaRHx HsCbiTo^Horo 
AasneKua b ynnoTHHTenbHbix ajieHeutax 
naxepoB -a b Mexnaxepnofl soh«, o t n h- 
n'm » r h ft c * TtM, vro 9 -c ueiibio . 
o6ecne«teKHii 3kohomhh KaTepnana nnacrw- 
px 9 nocixe cnycxa nnacTwjpx Bepxnfft to- 
peu Huxnero ynnoTHHTenbHoro anexeirra : 
ruApaanxiecxoro naxep a paaneQaxtT Ha- 
npoTHB HHXHeft rp^HKUbi. HHTepBana He- 
repMeTKWHocTH 9 a jxnnny nnacrbipa buOk- 
pawr b cooTSeTCTBHH co cncAyxc^eft saaH- 

CHMOCTbX) ~ 



- npu ycraHoae nnacTvpji* Cosawt b naxe- 



45 



pe H*6brroiiKoe AasneHHe nopaAxa 2-3 MJIa 
. k aanaxepoHbiBaxtT y rhothht enue sneweH- 
tu 1 h 2 b xpHAeibtx yiacrrax nnacTwpa 
4 (4jmt. 2). noBbCTfljor AafiJieHHe b naxe-^ 
pe k 'pacuMpaioT ero cna^ana ynnoTHH- 50 

TenbBblNH 3JieMCHTaMM 1 H 2 COOTBCTCTBy- 

nwe ko rateable yuacrxR hnacTbipx 
(4ht. 3). Ilocne qero OTxpuBaerca AH(Jr- 
^epeHUHanbHb^ mianau 3 9 npeABapHTenb- 
ho HacTpoeHKbift Ha s an oh noe Aaa/reKHe 9 55 
h paOoqen Bf'AxocTbxt pacnHpaioT cpeAKxno 
qacTb nnacTtrpR. flaaneHHe b naxepe no- 
abma»T ao pacneTHoro r cOecnewBax*- 
mero npMxaTHe xoKueBux yqacrxoB nnac- 



r»e L - ArtHHa nnacTbipn t n; 

1^ - AnHHa HHTepaana HcrepMCTMu- 

HOCTH OSCBAHOA XOJIOHHbl, M, 

L.^- /xrmHa ynnoTHHTenbHoro weMeHr 



Ta rHAPBBJmqecxoro naxep a, h; 
P - AaaneKHe b rHApaanHsecKHx na- 
xep ax npH npnxaTHH xoHueBbix ^ 
yuacTxoB nnacTbipx t Mlla; 
1 - paccToa HHe or ycxbfl CKBaxHKbi 
AO sepxHeft rpaHHUbi HHTepsana 
HerepMCTUMHocTH o6caAHoA ko- 
jioHHu, m; 
E - Monyjib ynpyrocTH MaTepnana 



TP76. -a «otop« npon,*,^ 601 ? 30 
cnyoc roiacTwp«,Mn a{ 
oTHomeiflie*Hapy»B ro ah « 
B "y Tp e h Be My rp y0 , H a»o„ p l 



XIPOK3BOAHTCH CXiycK njI«CTWp«J 

(U- KosWmHeirr nyaccona Mareptian 

TPy6, Ha KOTOPUX npOHSBPflHTCH 

cnyot iwacmpji, . 
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(54) A METHOD FOR PLACING A 
PATCH IN A LEAKY INTERVAL OF 
CASING 

(57) The invention relates to the oil 
production industry and is designed for 
repair of casings and 

[vertically along right margin] 
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isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material. 

Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 
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packing elements 1 and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 



where L is the length of the patch, m; 

Iq is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered, 



C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

\x is Poisson's ratio for the material of the pipes on which the patch is lowered. 

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 
leaky interval lo of the casing that is weakened by holes 8. Lower packing element 2 is placed 
so that its upper end is opposite the lower boundary of the interval Iq. Here the distance 
between the lower end of the upper packing element 1 and the upper boundary of interval lo 
. t . P-/(l-2^) 

is the quantity a, equal to 2 f ' , taking into account the elongation of the tubing 



during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig. 2). The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated P\ 
ensuring that the terminal portions of the patch are squeezed 




MPa; 
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by pressure P u where the middle portion of the patch in the interval lo is deformed by the 
calculated pressure Pj « P\ until it touches the inner surface of the casing, to eliminate 
loading on interval lo (Fig. 4). During placement, patch 4 together with the packer is moved 
relative to the interval lo of the casing by a distance a /2, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval /q, the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval lo at equal distances of a/2 from its corresponding boundaries. Such a 
disposition of the patch ensures that it is maintained in the casing in the interval weakened by 
holes. 

Claim 

A method for placing a patch in a leaky interval of casing, including lowering on 
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 

where L is the length of the patch, m; 

lo is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 
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of the pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

H is Poisson's ratio for the material of the pipes on which the patch is lowered. 



[figures under columns 5 and 6] 



[see Russian original for figure] [see Russian original for figure] 
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[see Russian original for figure] [see Russian original for figure] 
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Fig. 3 



Fig. 4 
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